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SSME FMEA/CIL
REDUNDANCY SCREEN

Gompanen] Group: Fuel Turbopumps Prepareqd; 0. Early
CIL Item; Baon-11 Approved: T. Mguyen
' Component; High Fressure Fuel Turbopump Appraval Data: 412198
Part Murnbar: REQOTS01 Change 9; 1
Failure Made: Excessive impeller by pass jeakage, Directiva #: CCHD ME301-52DE
Faga: 1of 1
Crl cality
Phasy Failure [ Effact Desorlption Hazard Reference
3 Leakage resulls in reduced lurbopurma awtpul  Decreased Aow o sansed by the controfler which increases the el prebl e axidizer 1R
4.1 flaws. Extessive titbrme discharge lemperative will cause g redine shutdovn  Miszion zerub if detecled by redling. Logg of vahicla due to ME-[M & W
HPETP turbine failvre may resull il not detected
Redundaney Scieens: TURBOPLIAR SYSTEM - SENSOR SYSTEM: UNLIKE REQUMDANG Y
A Pagg - Redundanl hardvrare Bems ane capatik of checkout durng nommal graund tmareund
B: Pass - Losa of m redundanl hardware items is detectabls during fight.
. Pass - Loss of redundant harhwara ilems coould not esult rarm 3 single credible swant.
(] Leakege regults in redvced lurbopump culput. Dedreased Now is sensed Dy the conlraller which cesses the el prebumer oxidirer 134
41 llow  Excsssive lubing dischamge lermparallse wil cause a redline shuldgwn, Missian s bert il datected by redlina. Loss of vehlche due 1o ME-CH 5, M

HFFTF furbne lalwe may resull it nal detected.
Redundancy Scoeens: TURBOPUMP SYSTEM - SENSDR SYSTEM: UNLUIKE RENUNDAMCY

& Pass - Redundant herdware tams are capahle of checkout dusing narmal grednd turnaround,
8 Fass -Loss of a redundant fardwere lars is detactable during fegsl
G:Poss - Loss of reduntfant hasdware kores codd nal result fram 2 single credinls aivanl
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SSME FMEA/CIL

DESIGN
Campanent Graup:  Fuel Turbapumps Preparad: D.Early
CIL Kam: B260-11 Approvad: T. Mguyan
Componend: High Fresaure Fuel Turbopumg Approval Date: 4121044
Part Number RSO0 TS0 Change &: 1
Failure Mode: Excesslve Impeller bypass leakage, Olracve ¥: CCBD MEY.01-5205

Paga: 1ef 1

Design ! Dozument Relarepce

FAILURE CALISE: A Fracture, dislertion of npeller fromt taby rinlh,
B: Fractura, dlslottion of Impellar rear labyrint.

THE THREE IMPELLERS {1) (2] (3] ARE MAHLUFAC TURED UTILIZING & TITAHIUM 545-2.550 (ELN FORGING. TITANILM WiAS SELECTED FOR ITS STRENGTH, TDUGHMESS, FATIGUE
FROFERTIES, AMD ITS INGENSITIITY TO HYDROGEN ENVIROMNAMENT EMBRITTLEMENT AT QPERATIRG TEMFPERATURES [4). THE MATERIAL 15 ANNEALED TO WIPROVE MECHAMICAL

ROTATING STEFFCD SEALS TO CONTROL PARASITIC LEAKAGE FLOW. THE LABYRINTHS ARE SINGLE POINT MACHINED TQ AVOID THE RESICUAL ATHES SES ASS0OCIATED WiTH
HMORE ABLISIVE MACHIMING METHODS SUCH A5 CRUSH GRIMNDING THE MATING SEALS FOR THE FROUNT LABYRINTHS |5 ARE MANUFACTURED UTILIZING KEL-F TO TAKE
AOWARTAGE OF ITS SOFTNESS COMPARED TD TITAMILIM. WEL-F WAS SELECTER FOR TS COLD FLOAWY REZISTAMCE AND WEAR CHARACTERISTICS (4}, THE MATING SEALS FOR THE
REAR LABYRINTHS 15 ARE MAKNUFACTURED UTILLZING 2024 ALLMINLM ALLOY, THIS ALLUMINLM ALLOY IS A RELATIVELY SOFT, LIGHTWEIGHT, CORROEOM-RESISTANT MATERIAL
IT 15 RESISTANT TO STREGS CORRCSEION CRACKING AND IF NOT SHUSCEPTIBELE TO HY DROGEN ENVIRONMENT ERBRITTLEMENT {4) THE MATERIAL IS SOLUTION TREATED, AGED,
AND AMDDIZED. THE CLEARANCE BETWEEN TIHE IMPELLER LAEYRINTHS AND WEAR RINGS ARE LONTROLLED PER DRAWING REQUIREMENTS. THE FACTOR OF SAFETY FOR
BURS [ FOR THE IMPELLERS HAS BEEN DEMCNETRATED BY DESIGH VERIFIZATION TESTS (7). THE ROTATING ASSEMBLY HAS BEEN DESIGN VERIFICATION TESTED FOR SPRING
RATE {LOAD DEFLECTION: ANO HATURAL FREQUENGY [VIBRATION) DETERKINGTION il 8 ’

1} RODIFEZE, (2) REUOTEES; (3} RSOTSEG. (41 RESS-8500-10; (5] ROM2199. ROOIZ205: (6) REMOTSZD. (V) ASS-d04-36; (B} RSS.404-37
FAILURE CAUSE: C: Kpl-F waar ring damage.
SAME AS FAILLIRE CAUSE A PLUS:

THE KEL-F SEALS (1] 12) CONTROL THE AMOUNT OF PARASITIC LEAKAGE ALOMG THE IMPELLERS FRONT SHROUDS, KEL-F WAS SELECTED FOR TS SOFTHESS COMPARED T
TITANIUM. RESISTANCE T CCLD FLOW, AHD WEAR CHARACTERFSTICS. THE MATERMAL 1S ANNEALED TO STRESS RELEVE THE SEAL AFTEA MACHINING. THE KEL-F SEAL 5 ARE
INSTALLED IN SUFPDRTS {3} (4) AND PCSITIONED INTO THE [NLET [5) OR DIFFUSERS {6 (7). A HUT (8) (%), SECURER THE SUPPORT TC THE IMLET OR DIFFUSERS. THE ASSEMBLY I3
LCAGKED INTO EITHER THE INLE I OR THE CIFFLISER BY 4 FIM (100 EETWEEN IT AND THE MATING ETRUCTURE. A LOCK TAB {11] LOGKS THE MUT 1O THE SUPPORT RarialL
POSITIONING OF THE KEL-F SEAL WITHIM TI IE SLIPPCRT 1S PROVIDED BY TWO OUTSIDE CIAMETER PRLOTS AT ASSEMELY AND TWO INSIDE DIAMETER FILOTS IN QPERATION.

ARIAL PRSI IONING 15 CONTROLLED BY A FLAT SURFACE AGAINST THE SUPRORT AND & TAPERED BURFALCE AGAINST THE HUT. A SHIM {12) BETWEEN THE MUT AND SUPPORT I3
SIZED T PROVIDE FREELROM FOR RELATIVE SLIDING BETWEEN THE TAPEREN SURFACES OF THE SEAL AMD NUT. THIS ASSURES AXIAL PRELGAD N THE SEAL WVHILE
ACCOMMODATING THF LARGE DIFFERENTIAL IN THERMAL CONTRACTION RATES FOB THE TWO MATERIALE. THE DIAMETERS OF THE RADAL £ILOTS 1N COMIUNCTION WITH VENT

('r RODTZ20% (2) ROOI219S; (] ROD1Z201; (4) RONM2206 (5) RSDO7535 (6) RSODIEZY, (7) RSOOTE3Z, @) ROD12187; (8) ROOIZ202 (40) Ru122-3uu'q: (1) ROJ12198 RED1Z204: (12}
Ra012207 .
i

FAILURE CALSE: ALL CAUSES

THE HIGH AND LOVY LYCLE FATIGUE LIFE FOR THE SECOND STAGE IMPELLER AND KEL-F WEAR RINGS MEETS ~E| REQUIREMENTS (1]. THE FIRST STAGE MWPELLER IS5 LIFE LIMITED
BY MAJOR WAIVER (5. THE MINIMUM FACTORS OF SAFETY FOR THESE PARTS MEET CEl REGUIREMENTS () THE KEL.F SEALS PARENT MATERIAL WAS CLEARED FOR FRACTIRE
WECHANICS/NDE FLAW GROWTH SINCE THEY ARE NOT FRACTURE CRITIGAL PARTS, EXCEPT FOR FIRST, SECOND, AND THIRD-5TAGE MPELLERS WHICH WERE CLEARED Ay
CRITICAL INITIAL FLAW SRZE DETECTABILITY (3). THE CONTROLLER SOF TWARE IS CONFIGURED TO CETECT AND RESFOND PROFPERLY TG THE FAILURES IDENTIFIED AND
COMRIAND A SAFE ENGINE STATE (4). REUSE OF PARTS DURING OVERIIAUL |5 CONTROLLED BY THE REQUIREMENTS OF THE OVERHALL SPECIFICATICM (5).

{1} RLDN532, CPI20RO00IE: {2) RSS5-8546-16, CPAZORIQIIR; (3) MASA TASK 117 dp CPA0ERDOJZ PT13.2.2:53; (6 ALDOS2E; (8} AR 1855



Coarrrp ot Grow p:
' CILItem:

Companent:

Part Humber:

Failure Moda:

SSME FMEAJCIL
INSPECTION AND TEST

Futl Tuwrbopumpsz Prapared:

H200-11 Approvad-

Hhgh Pressura Fue[ Turbopump Approval Dats:

REA3T511 Chenge #:

Excassive impaler by pass (sakage. Blrective #-
Faga:

Faflure Cavses

Sigrificant Characherlstics

0. Eerly

T. Nguyan

4721189

1

CCAD MEX-01-5205

1al 2

Inspeclion’s)  TesI[s)

A B

S9-4

[

FIRST-STAGE IMPELLER
FECOMD-53TAGE IMPEN FR,
THIRD-ZTAGE MPELLER:

MATERIEL IHTECRITY

AZSEMELY INTEGRITY

CQVERHALL

SEAL
SEAL

MATERIAL INTEGRITY
HEAT IREAT

ASSEMBLY INTEGRITY

Locumeni Batarsnce

MATERML IMTECRITY 1S VERIFIED PER: SPECIFICATION REQUIRENENTS.

THE FORGING I3 PENETRANT AND ULTRASONIC IMSFECTED PER SPEUIFICATION REQUIREMENTS.
THE FORGINGS GRAIN TIREC TION IS VERIFIED FER DRANING REOUIREMENTS.

THE IMPELLER SPIY TEST VERIFIES MAXIMUM GROWTH PER DRAVWNG AND SPECIFICATION
REQUIREMENTS,

THE IMPELLER 15 PEMETRANT INSPECTED AFTER SFIN TEST PER SPECIFICATION REQLY REMENTS,

LABYRINTHS CIAMETERS AND SURFACE FINISH ARE VERIFIED PER DRAVAHG RECLIAEMENTS.

IMPELLERS ARE IHSPELCTED AT OWE RHAUL PER SPECIFICATION REQUIREMENTS.

ROO923E
RE007555
RE00755G

RBIMA) 152

RAT115-116
FPAQ115-012

REA0TEBG

RI0192238
R30GTE5S
REONIELE
RLGOOTS

RADT1E-116

RO015225
RENOTSES
RS007556

RFoLo4-302

MATERLAL INTECRITY |5 VERIFIED PER SFECIFICATHIN REQUIREMEMTS .

THE ANMEALED CONDITION 1S VERIFIED PER DRAWING REGUIREMENTS AFTER THE MACHIHING
CPERATION

IMPELLER LABYRINTH DIAMETERS ARE IMSPECTED FER DRAWING REQUIREMENTS.

RADQ1Z2164
R 1206

RED130-304

RikI113a
ROG12205

ROD1922E
RE0CT55
REDCF&56
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Licrmponenl Group: Fuel Tirhopurpa Prepargd: L. Early
Cll. [kem. B2od-11 Approved; T. Hguyan
Corepooen: High Pressure Fuel Tuibcpuimp Apptoval Date: 4/31i59
Fart Humber: RSO0OTS0Y Chemge #: 1
Fallure Mode; Excessiva impelier by pass (nakape. Direcika 3: CCED NE3-M 55205
Page: 2aof 2
Failure Gauses Slgn-ficar! G aracternisice Inzpeckons) ! Teslls) Documert Rafarance
o ASSEMBLY INTECRE(TY SCAL LAWND DIAMETERS ARE IMSPECTED PER DRAWING REQLIREMENTS, ROC12199
REI12205
SEAL I5VLRIFICD &5 BOTTOMED FER SPECIFICATION FEQUIREMENTS., Rl 00351
MUT FORODUE IS VERIFIED PER DRAWIMG RECUIREMENTS RS0o7 501
LACK 12 DEFORKED PCR DRAWING REQUIREMENTS.
THE ROTATING ASSEMBLY BALANCE IS VERIFIFD PER SPECIFICATION REQUIREMENTS. RLOJ2E2
FEL F WEAR RINGS ARE VISUALLY INSPLCTED FER SPECIFICATIN REQUIRMENTS, RLO27S0-04
ALL CAUSES HPFTF REDATSCA
CLEANLINESS QOF COMPONENTE ARE VERIFIED CLEAMED PER SPECIFICATION REGUIREMENTS. RL1Q0C
COMPCNENTS
ASSERELY INTESRITY TURBOFLMP OPERATION IS YERIFIED THROWGH ENGINE HOT-FIRE ACCEPTAMCE TESTING. RLOG451
THE PUMP SUBASSEMELIES SRE INSPECTED DURING OVERHAUL PER SPECIFICATHIN RLOOS 26
REMNREMENTS. INSPECTIONS IMCLUDE. VISUAL DIMENSIOHAL, PEMETRAMT, AHD RADT15-116
REPLACEMENT OF USAGE ITEMS &5 APPLICABLE. PER DVERHALI CLASSIFICATION
EHART TRAVEL 18 FERFORMED PRIOR TC EACH FLIGHT. OMRED V41830020

TOAQUE CHEGKS ARE FERFURMED FRIOR TG EAGH FLIGHT.

DATA FROM PREVIOUS FLIGHT DR HOT FIRE £ REVIEWED FOR PROPER TURBOPLMP
COPLRATIONPERFORMANCE. (LAST YEST)

Falura Hislopy: Comprerensve falure istory data |2 mainteined in the Pravkem Bepeding databese [PRAMSPRACA)
Refararce: WASA Iglter SAZEATIMA and Rechetdyne latter BBRCOITEY .

Opz-alcnal Use:  Mat Applicabie.

MESFC PLN 1229
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Componant Group:

Itern Mamma:
llem Number:; =1
Part Humber: RIHTE01

Fuel Turbopnm ps
High Fressure Fuel Tyrbopamp

SSME FMEAICIL
FIELD CONFIGURATION VARIANCES FROM CIL RATIONALE

Pragerad:
Approved:
Appravval Dam:
Change g:
DOlrective &;
Page;

D. Early

T. Kguyan

202

2

CCBO ME3-11-52G8

1of 2

Basze Line Ralionale

VYenanca

Crange Rationale

Varignl Dash Murmber

1. HIOD-15 REOOFA0E CAUSE A
B220-24; REI07005; CALISE A

THF IMMFER AND OUTER BE&LRIMG
RACES ARE EDOY CURRFMT
INSPECTED PER BLIO M2,

2 B2I0-13 RSOGTSZ7, ASMTSIZ,
CAJSE AL B. B2OG-JE;

RE0CTE32 CALUSE B. OIFFUSER
HIDNDFN SURFACES ARE
FEMETRANT INSPECTED PER
RLO0343,

3 BrDOG14 CAUSE A, RSO0TAGE
B200-21 CAUSE B, R3007563
R200-26 CALSE A, RE007SER
WELD JOUNTS RS007TER: TABLE
E20Q HRFIP FMEA/CIL WELD
JOINTS RECU 68 HOLSING
CURRENT COMFIGURATION |5
FHE GMETI PICCE "-112° CAp,
USIMNG FOUR [y WELDS AND
FI¥JR [4) WFI I MUMABZARS

4 BAOD-0Z; CAUISE A, RSCD7524
CAUSE B, RS00753; CAUSE C,
R5 007 R74

BEARING RACES RECEIVED
FROM SLPFLIER SPLIT BALL
HEARING INCORPORATED
FRECEIVED MO GENFRAL EDOY
CURRENT INSPECTICN

SCME DIFFUSERS fMdAY NGT
RECENVE THE POST FROOF TEST
HIDDEN SURFACE ()3
PENETRAMT MSPECTION

SOME HOUSINGS [POSSIBLY
TWUl) fAY HAVE BEEN
FABRICATED "1 TH THE TWD |2
FIECE 113" CAPS (THIS HAS AN
EXTRA WELD: %13 AMD THREE
FXTRAWELD MUMBERS 13, 68 &
63

E£0ME TURBIMNE BEARING
SUPFORTS {R50D7524) ARE
FABRICATED LSRG A
VUELOMENT OF HAYFS 188
ZHEET METAL INSTEAD QF THE
EOM FORGIMNG.

GENERAL EDDY CURRENT INSPECTION OF RACES REPLACES TYPE W2 1M
FEMETRANT INSPECTIOM N DETECTING SURFACGE FLAWSE

USE AS I3 AATIOMALE:

1. RACES SUPPLIED BY SPLIT BALL BEARING INCORPORATED RECEIVED 10X
WISUAL AND TYPE IWC PENETHANT INSPECTION IMSTEAD OF GEMERAL EQDY
CURRENT INSFECTION. FLAW DETECTABLITY RELIABILITY LEVELS RETWEEM
PENETRANT ANMD GENERAL EDDY CURRENT INSPECTIONS &RE G050 AND
0.057 RESFECTIVELTY.

LEE AS 15 RATIOMNALE

1 IMPLEMEMTATION OF HIDDEM SURFACE INSPECTION REQUIREMENT 12
NOT A RESULT OF AN OBSERVED HARDWARE ANACMELY BUT A5 & RESULT
OF ROCKETEYRE'S STAMD DLAUN,

SEE DAR 2745 FOR
VARIANT PART
SERIAL HUMBERS.

5EE DAR 2751 FQR
VARIANT PART
BERIAL NUMBERS

TO REDUCE CONFUSION ON THE DRAMING AND ON THE MAMUFAD TURING SEE MCH 2524,

FLOOR

hIGH CYCGLE FATIGUE INDUGED [NLET SHEET METAL CRACKS 00 DCCUR
FROM THE CPERATIOMAL EMVIROMMENT EXFERIENCED DURING ENGINE
DPERATION. THE CRACKING IS CONTRDL | ED PER THE REQUIREMENTE .OF
THE SHEET METAL INSPECTION SPECIFICATION (RLIOGSE) YVWHICH LIMITS THE
CRACHING LEMGTH, SPACING, AND SHARE, TO PRECLUDE SHEET METAL
FIECES FROM DISLODOING. THE CRITERIA IS BASED 0N CRACK GROWTH
FATES AND ENGINE TEST EXPERIEMCE. ANY CRACHS, WHICH EXCEED THE |
SPECIFICATION LIMITS, ARE WELD REPAIRED IRFOH)T-007). THE TURBINE
BEARIMNG SUPPQRT WITH WELDED S1EET METAL IS LIFE LIMITED BY MAJORH
WIAIVER DT 2773,

SAME -113 DASH
NLEER.

RE0GTE24-201 AMD

SLBS.
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LS AP LTS Sarg Fuel Turh LY P Prepa red: . E.-qu:.r
Item Hameg: High Precsure Fuel Turnapomp Appraved: T. Nguyen
fem Yumber: EZ00 Apprayel Data: 4129699
Fart Mimher: RE007501 Chanpe a: s
Diraciive &: CLBD ME3-01-5206
Fage: 2of 2
Baso Lime Ratinnale Varianoe Change Ralionale Yariant Dash Bumber
5 B:lO-15 CAUSE A B200-17 SOME LIFT-OFF SEAL HOUSIMG LEWY CYGLE FATIGUE CRAGKING HAS EEEM OBSERVEN [N THE PLIA WELD, RO S2:0-07 AND
CALISE A BELN-1A CALIRF A, DA LINES SRE FAERICATED CRACK INITIWTION AND FPROPAGATHON DCCURS AT SHUTDOWNCOOLDOWN SUBS.
B2051% CAUSE A, B200-22; USING INTERSECTING LINE Al L UNITS RECEIVE A STANDARD POST FLIGHT INSPECTIONS BY LEAK
CAUNSEARCE BRILLED HOLES THE HGELE CHEZK. LEAK CHECK POST FLIGHT VILL DETECT A CRAGK PRIDR TO

THAI INTERZECTS THE CUTSIDE
DIAMETER OF THE HOUSING
FLAMGE HAS & PLLMG
IMSTALLED. THE PLUS 1S THEM
WELDED AT THE HDUSIHNG
OUTSIOE DIAMETER TO FORM A
TIGHT GAS SEAL

RFFLIGHT. POST LEAKAGE AT THE DRAIM LINE ¥ LIMITED TO 10 SCIM. ALL
FLIGHT LIHITS WWALL SONWTINUE TC RECEIVE A LEAK CHECK POST FLIGHT FOR
THE ORAIN LINE PLUG WELD UNITL THE ENTIRE FLEET 12 RETROFIT "WITH THE
EDR DRAIN LINE CONFIGURATION
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SSME FMEA/CIL
WELD JOINTS

Companent Group: Fuoel Turbopumpa Propared: D. Early
CIL Itam: B200 Appraved: T. Nguyean
Companenl: High Pressure Fog| Turbopump Appraval Date; 421,90
#aH Humber: RS00T 501 Change 3: 2
Directive & CCA0 MED-01-5206
Fage; 1of 3
Cr ticat Inilial

Raat  Flawe Size Mot
Side Mot Deleclable

Cemaponent Basie Part Nomber Weld Mumaer Wekd Type  Class Atcess HOF  LCF Lommenls

SlIELD RAGT2171 1.24, 28-82  GTAW I X

SHIELD RoO121n . GTAW n

LIFT-GFF SEAL RON15230 1,2 GTaw I X

SHIELD ROOTO7ER 25 0B GTAW H

SHIELD ROa147e8 27 50 GTAMY n ES

SHIELD RAD{TES E1, 52 GTaw 1

EHIFID ROGI97 88 55 55 GTAW 1l

BELLOWNS RELLF 505 1-4 GTANY 1 X

BELL Oz REAQT505 5,5 Efnnr | x

INLET R3007512 4 GTAW I X

INLET REMTEZ 36 GTawr !

INLET REMOTI12 012,13 GTAW |

IMLET REMITE12 i EBVY i

IMLET REOOFS12 14 15 STAa |

INLET REI0TE12 1B GTAaMY I x

BFARING SUFFORT RS a4 14 EBWY I

BEARIMG SUFPORT R5007524 18 EBv I X

BEARIMNG SUFPORT R30074524 29, 20 GTARY I X X

BEAR NG SUPPCRT R3007524 1B GTAWY I X

BEARMG 5PPORT REDOTEDL 115 121 oLy I

BEARING 5LIFPORT RSLOTE24 |28 GTAW I X

EFARING SLFPFORT REQOTE2 228-c11 GTAW ] x

HOUSIMG R SODTsGA 7823, GTAWN I X X x :
228 330 p
FOH

HIHISING RE007 565 4 GTAw I

HSUSING RE00Q7 568 48 EB I X X X

HOUSING K30075SER 43 GTaw I b

HGUSING R&E00753R 5" araw ] X X

HULEIMNG RECNY56E 52 GTAN [} K

RO JSIMG HSCo7RE4 1 EEY 1
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Lampanent Group: Fuel Turbopumps Fraparad; D. Early
CIL ain: B.ZEII:I Approved; T. Mouyen
Componen|; High Fressuna Fual Turbopump Approvat Data: 4021798
Part Number: REDITSM Change #: 2
Blrechve #: CCED ME-01-5205
Paga: 2of 1]
Criticar nitlal
Ragt  Flaw Size Mot
Bide Mar  Detectable

Carnpon end Basic Pl Mumbear Wekd Mumber Weld Type  Clasg dccess HCF  LGF Camments
HOUSIMG RE0G6 T46A 55 alc L ] }-{
ROUSING RE0NTEE 36 OTAW ] R
HOLIS NG RI007ESY OF, 324 325 GTAW It
HOLUIGING RIOO75E8 & ETALY M X x X
HOUSHHG RSO0Q75E8 50 EBWY I
HOUSING RS0LOFEaE 14,229, 297 GTAW 1 X X x
HNOUSING RSCOT6S 76,77 GTaWY I X
HOUSIHG RS040 7564 T.EO GTAW I X
HOUSIN G REA07553 20-101 GTawW 1l x
HCLUSING RENCTSER 10z GTAWS 1 X
HOLISING REM TEEA 123 GTAW n x
HOUSING REMTELS 140 GTAW " X
HOLIRING RS0O7ESR 133, 154 CTa N E
HOUIS G REHITS5E 174a-185 GTAW Il X
HEOLSING R2207554 181 192 GTAWY ] X x

195 106

£245, 455

45E
HOLSING RENI7TSES 153, 244, GTAW I ES

15/-402

24-J07
HOUISING RESBOPEEH 03, 17, GTAW 1 X X

214, 234,

235
ADUEING REDOTS5E 21z, i3 GTAMY I
HOUZING RZI0756A s 215 GTAMY n X
HOUSING RS0LT5ER 222, 139 GTAMY ! x .
HOUSIMNG RSCI7HGA 224, 225 GTAW | 4 X 1
FOUSING RE007 563 226, 227 CTaN I ]
HOUSING RE007 5656 231, 137 GTaln I X X
HOHPSING RE0DNTEER 231 GTAaN li bt
HOUZIMG REDOTIES 237 234 GTAN |
HOUZING RECOT558 AG-2408 GTAVY Ml
HOLSING AEI0TI5E Jeh-344 GTAV ] |
HOUSING REA0TSHE3 37e-3497 GTANY ] X
HOUS MG R S0CTSEE KL GTAW | x x X

i



